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DECLARATION UNDER 37 CFR 1.132 

I, fsobe! Davidson, residing at 1569 Delia Crescent, Orleans, Ontario, K4A 
2X7, hereby declare as follows: 

1) that I am a co-inventor of the above-identified patent application and 
a co-author of the publication entitled "Anisotropic Peak Broadening in 
Li 1 . 2 Mn a4 Ni 0 . 3 Co o . 1 O 2 Charged to High Voltage" which was printed in the 
Programme and Extended Abstracts of the 3 rd Lithium Battery Discussions - 
Electrode Materials, Bordeaux-Arachon, France 22-27 May 2005, attached hereto 
as Exhibit "A", 

with P.S. Whitfield, S. Niketic, and Y. Le Page as co-authors; 

2) that I qualify as a person skilled in the art of the present invention, 
as evidenced by the copy of my curriculum vitae which includes a 
list of my publication credits, attached hereto as Exhibit "B" 

3) that for clarification purposes, we have voluntarily amended the 
structural formula of the claimed materials in claims 1 and 6 to 
recite amounts of Li, Mn and M in terms of the variables x, y and z, 
respectively, based upon original Tables 2 and 3. Similarly, in 
claim 6, the structural formula of the starting materials now recites 
the amounts of Li, Mn and M in terms of the variable x', y and z', 
respectively. It is believed that since the amounts of Li, Mn and M 
are taken from original Tables 2 and 3, or are based on values 
determined by single mathematical calculations, and attested to 
herein, that no "new matter" has been presented. 

4) that more specifically, regarding the general formula of the claimed 
final materials of the invention of Li x Mn y M 1 . y 0 2 to simplify matters, 
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we have changed the formula in claim 1 to LixMnyMzO* .wherein 0 < 
x 0.24, O < y < 1, z = 0.46 to 0.86 and y + z = 0.94 to 0.99, 
manganese is in the 4+ .oxidation, state, and M is one or more 
transition metal or other cations, but is not solely Ni or Cr. 

In this formula, the value of y is the same as the value of y In the original 
Description, and the values of x and z are based upon the Description of the 
reactions on page 9 and on simple mathematical calculations, based upon the data 
In original Tables 2 and 3. It is noted that the value of x has simply been made 
more precise based upon the mathematical calculations. 

More specifically, the Examiner should appreciate that the difficulty in defining the 
formula of the material we. are trying to claim is that the material is formed in situ 
in an electrochemical cell on deep charging of the .starting material. Deep charging 
occurs in two steps: first loss of lithium Ions balanced by increases in the oxidation 
state of the M and secondly via loss of LI26 Without further changes in the 
oxidation state of Mn or M. At the end of deep charging both the lithium and 
oxygen content have decreased relative to the formula of the starting material. 

This concept is explained on page 9 of the specif leal ton: 

Lii.2Mn* + o^Co 3+ a<02 >>>> UdfiMn 4+ o.4.Co**o.4Q2 + 0.4 Li° + 0>4 e" 
> > > > > U 1 + D.ioMn 4+ outCo 44 OJ iOi.65 + 0.35 U2O 

end it should be recognised that Li 1 ^o.ibMn* >f o.4 : Co 44 ;oLaOi.G5 can be equivalently 
described(normallzed) as Li^iaMn 4 *o.485Co 4 \>.«5b2 

As illustrated above, in one .approach, the amounts of lithium and oxygen are 
reduced and the amounts of Mn arid M(in this case M«Co) remain the same. In 
another equivalent approach, the formula can be normalized to two stoichiometric 
units of oxygen by a simple mathematical calculation. 

We have adopted the latter approach. 

By way of further explanation/the Examiner is referred to the following data 
presented in the form of expanded Tables 2 and 3, which include "normalized 
"values for x, y and z, based upon simple mathematical calculations well known to 
persons skilled in the art using information In original Tables 2 and 3. 

The "normalization" of the composition as obtained at the end of charge is 
calculated by reference to the data in Tables 2 and 3. For example in Table 2, the 
initial compositions are solid solutions of in 1:1 ratios Li2Mn03 and LtNii-* C0O2. 
Such compositions can be equivalently described as Lr i.;Jvln 0.4 Ni.4-x Co* O2 where 
x varies from O to 0.4. At the end of charge all the. metal cations are charged to 
the 4+ oxidation state. The lithium content of the charged materials is listed in 
the Tables 2 and 3. The oxygen content of the charged materials is calculated 
from the final stoichiometry of lithium recognizing that the content of other metals 
is unchanged on charging. The formula can then be normalized to an oxygen 
stoichiometry of two. 

2 
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Similarly for the data in Tabfa 3, at the end of charge all metals are In their highest 
oxidation state. 

For example if we consider the final entry iri Table 2, the nominal stoichiometry is 
Lh.aMno^Coo^Oa, the more precise lithium stoichiometry determined by atomic 
absorption spectroscopy is 1.172. The lithium stoichiometry of the final product 
as listed in the Table 2 in the disclosure Is 0.20. The content of Mn and M are not 
changed by charging and both Mn and M: are" in. +4 oxidation state at the end of 
charge. Consequently the stoichiometry of the product at the end of charge is Li- 
a2Mno4Coo.4O1.70 with the oxygen content being defined by the stoichiometry of the 
metals and oxygen being In the -2 oxidation state. 

I.E. Total metals: (0.2 x1) + (0.4x4) + (0.4x4) = 3:40, consequently the oxygen 
stoichiometry Is 3.40/2 = 1 .70. 

Re-writing or normalizing the formula to an oxygen stoichiometry of 2 yieJds the 
formula Lioj2^/lno^7Coo.47p2. . *y * 

I.E. Lithium content 0.2/1 .70 x 2.0 = 0.24 

Mn and Co content 0.4/1 .70 x 2.0 «= 0.47 



Table 2 with calculated composttions for end-of-charqe 



initial Nominal 
Composition 


Initial Li 
Content 

(AAJ 


Final LI 
Conten 
t 


Final Composition 


Normalized Final . 
Composition 












Li 1 .2Mncw.Nio.4O2 


1.162 


0.32 • 


Uo.32Mno.4Nio.40l .70 


Llo.36Mna4aNia4eOz 


Li 1 2M t\qaN io.3Coo.i O2 


1.146 


0;20 


Ljo.2JVl no*N 10,3 Coo. 1 0 1 .70 


Lio.24MnD.47Nio.35Coo.12O2 


Lh .2M n co*N io.aCoa202 


1.174 


0.20 


LiO.2Mno.4N 10.2 C OO.20 1 .70 


Li0.24Mn0.47Ni0^4CO0.2402 


L11.2M no.4Nio. 1 Coo JSO2 


1.158 


O»09 


Lfcui9Mno.4Nfo.i Coo.aOi .ss 


Lio.i 1 Mno.40Nio.12Coo.3eO2 


Lit.2Mno.4Coo.4O2 


1.172 


0.20 


Lio.2M no,*Coo.40i .70 


Lio.24Mno.47Coo.47O2 



Table 3 with calculated compositions for end-of-charge 



Initial Nominal 
Composition 




Final Li 
Content 


Final Corn position 


Normalized Final 
Composition 












Lii.2Mno.2Tio.2 
Nio.2Coo.2O2 




0.20 . 


Lib.2oMno^Tio.2 Nio.2Coo.20 1.70 


Uo.24Mno_24Tio.24 Nro.24 
C0024O2.0 


Lii.2Mno.4 
Nio.2Coo.1Alo.1O2 




0.28 


Lio.28Mno.4 Nfo.2COo.lAI0.lO 1.69 


Lio.33Mno.47 NlO.24COO.12 
AI0.12O2.O 


Lil.l58Mnc.31S 
N io.26 a C 00-203 0 2 




0.17 


U0.T7Mn0.316 Ni0.263COD.2toO 1.77 


Lio.19Mno.36 N10.30C00.3 
OO2.0 


Lll.l3BMn0.270Nl0-297CO0.29S 
O2 




0.05 . 


U0.05'M no. 270 N b. 2B7.CO0.2SB 0 1 .76 


Lio.Of5Mno.31 Nio,34Coo.34 
02,0 



3. 
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Lh .osa M rio.i 1 s Nio.4i 4Coo,4/i 4 




0.10 


Ljo.ioMnatisNio^UCoaiiAOi^ 


Llo.ioMna 1 2N io.43Coo.43 


O2 






O2.0 



Regarding the formula for the starting ' materials, included in claim 6, it will ba 
appreciated that clarification is also required. Accordingly, we have adopted the 
following formula Lix-Mn Y 'M*'02 , wherein x' » 1 .Q5S9 to 1.2 , 0'< y' < 1, z' = 
0.4 to 0.828 and y' ■+- z' = O.B to 6.95; {value for y 7 is as original and values for x' 
and z' taken from Tables 2 and 3), 



5) that accordingly, this supporting material be taken into consideration 
in the prosecution of this application. 

6) that the publication described fn 1) above includes the 
"crystafiographic" structural data relevant to the materials described 
in the claims, and wherein Figures 1, 3 and 4 show quite clearly that 
a layered crystallographic structure is maintained after the initial 
charging to 4.6 volts. 

I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that wilful false 
statements and the like so. made are punishable by fine or imprisonment or both, 
under Section 1001 of Title 18 of the United States Code and that such wilful 
false statements may jeopardize the validity of the application or any patent Issued 
thereon. 

Wt>^&c^c3^v^ Date; JT\ (H x Q.OO^r 
Isobei Davidson 
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Anisotropic Peak Broadening In Lij.zMno.4Nio.3Coo.1O2 Charged to High Voltage : 

Pamela Whitfield. Svetlana Noetic, Yvon J-c Page and Isobel Davidson 

Institute for Chemical Process and Environmental Technology. National Research Council Canada, 1200 Montreal 

Road. Ottawa ON Kl A 0R6. CANADA 



A number of systems consisting of LiiMnOj solid 
solutions with NtO [1J and LiNiuMnicQ. [21 have 
recently been the subject of interest. Their stability at 
high voltages and extremely good reversibility even 
when most of the lithium is removed on charge is 
intriguing. The subject of this study, 

U, ^Mno^Niij.jCoojO;* has been shown to be just such a 
material [3.4]. and an ex- situ X-ray diffraction study 
was undertaken to study its structural behaviour during 
cycling. 

A few papers have been published examining the 
structural behaviour of LtxNiO: and L^Ni^-CcsO^- 
vvhere x is close to 0. This has either been achieved by 
holding at moderately high voltages for extended 
periods [5). or charging gafvanostatically to very high 
voltages [6.7]. 




1?,0 17.5 18.0 18.5 1fc.O 

Two ihata (degrees) 



60 82 64 53 70 

Two theta (degrees) 



Figure 1. Ex-siru X-ray diffraction data from 
Li LI Mn t; ^N5o.3Cooj02 during the first two cycles 
between 2,0 and 4.6V. 

The LtL^Mno-iNio.jCoo t 0 2 was produced using a 
sucrose-based process previously described [4 J. 
Electrodes consisting of active material, Super S and 
Kynarflex binder on aluminium foil, were 
charged/discharged to the desired voltage versus lithium 
in a 2325 coin ceil using 1M UPFs in ^ ECrJDMC 



electrolyte. The cell was disassembled in a glove box, 
and the active material washed and centrifiigcd 
repeatedly with dry DMC After drying under vacuum. 
X-ray diffraction patterns were obtained using a 
parallel-beam Bruker D8 instrument using CuKa 
radiation. The small amount of sample was mounted 
onto 0 silicon zero-background holder. 
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Figure 2. Williamson-HaU plot of 
Li 1 .,MRo.4Nia.3Co Q . l 0 2 at the end of charge and 
discharge. 

The reversible development of anisotropic peak 
broadening on charge is very noticeable (Figure 1). The 
/jJW-dependence is shown graphically in Figure 2 in the 
form of a Williamson-Hall plot [8] from data at the end 
of charge and discharge during the first two cycles. On 
Charge there was significant broadening of the .107 and 
01/ reflections, whilst the a-b plane dependent 110 
reflection was not affected. Figure 2 also shows that the 
mscrostructural changes in the material are highly 
reversible. This Type of //^/-dependent broadening in 
10/ and 01/ has been attributed to stacking defects in 
highlv charged materials (5 J. However, the behaviour 
of the 003 reflection relative to the 107 and 01/ 
reflections is not consistent with stacking faults in a. 
homogeneously delithiated structure. In this case, the 
00/ reflections should exhibit the largest broadening* 
The behaviour of the 003 is more consistent with 
varying residual lithium content throughout the grains 
with no stacking disorder, leading to a distribution of 
interlayer spacing. This model leads to line broadening 
which follows the relationship: 

2q x 5 x It* x cos{c* * R*) 

where c* is the c reciprocal space vector, R* is the 
reciprocal vector of interest, q is a small constant, and & 
is the distribution of lithium contents in the material 
Li s Mn^Nio.>Coo.i0 2 where x 0 - 8 < x, < K 0 + 5. This 



44 
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The ability of Topaa £9] to convolute additional 
functions into me peak profiles enabled full-pattern 
fittings to be performed To gauge stste-of-charge in 
electrodes, it was necessary to estimate the proportion 
of isolated starting material. Consequently, the refined 
* structure- of the starting material was used to. 
simultaneously perform quantitative analysis. 

A simple 2-phase refinement using the 03 structure 
without modelling tfae peak auiaotropy 03 shown In 
Figure 3 leads to serious misfits and no residual starting 
. material. This has consequences due to inaccurate 
extraction of peak intensities for tfae quantitative 
: analysis and the calculated bond lengths. Figure 4 
;« shows that sensible results may be obtained using an 03 
■ structure with a small residua), amount of starting 
material (7.8 wt%) when the peak intensities can be 
accurately extracted. Satisfectary fits were obtained, 
and tha refined bond length is consistent with values 
expected for highly oxidised material having a 
composition close to Mh^h&^ 0 j>wCo 4 * 0 lto 6*V 




2 ThBta (dagnees) 



Figure 3. Rietveld difference plot for 
Li t2Mno.4NiojCoo 1O2 at the end of 1st charge without 
any peak-shape corrections. 



NRC ICPET Fax:1-613-952-1275 Mar 14 2008 

***"*^-> a - j^wrraae materials. Arcaahon, France 22-27 May 2005 

model would give broadening of 003 similar to 113 and 
that interpolated for 103, which is close to the observed 
behaviour. In reality, the real material will not be ideal, 
but will exhibit bom' stacking faults and compositional 
non-unifbrmity. However the observations suggest that 
stacking faults are not the dominant effect m producing 
the anisotropic broadening in this material when the 
lithium layers are seriously depleted. 



10:11 
T-5 



P. 03 



J — LL 

— — f v- i 



2 Theta (degrees) 

Figure 4. Rietveld difference plot for 
LiuMJo.4NiojCoo.1O2 at the end of 1st charge with 
peak-shape corrections to fit the anisotropy. 
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City, Quebec, Canada, pp 1745-1750 (2005). 

N. Olshi, Y. Yoo, and I. Davidson, M Lao.6Sr a 4Coo.2Feo.fl0 3 -Ceo.6Smo.202^ Composite Cathode for 
Operation Below 600DC", in SOFC-IX, S.C. Singhal and J. Mizusaki, Editors, PV 2005-07, 
p. 1645, The Electrochemical Society Proceedings Series, Pennington, NJ, (2005). 

P.H.J. Mercier. Y. Le Page, P.S. Whitfield, L.D. Mitchell, TJ. White, and I.J. Davidson, 
"Geometrical Aspects of the Crystal chemistry of Apatites", Proceedings of the 3 rd International 
Conference on Materials for Advanced Technologies, 3-8 July 2005, Singapore, pages 396-401 
(2005). 

P.S. Whitfield, S. Niketic and I.J. Davidson, u Effects of synthesis on electrochemical, structural 
and physical properties of solution phases of Li 2 Mn03-LiNii. x Co x 0 2 ", J. Power Sources, vol. 146, 
pp. 617-621 (2005). 



S. Koutcheiko, Y. Yoo, and I. Davidson, "Electrical, Thermal and Catalytic Properties of CeOr 
Smo sTiasOi 75 Ceramics", Ceramics International, vol. 31, 965-971 (2005). 

P.S. Whitfield, I.J. Davidson, L.M.D. Cranswisk, LP. Swainson and P.W. Stephens, "investigation 
of possible superstructure and cation disorder in the lithium battery cathode material 
LiMn 1/3 Nii/3Co 1/3 0 2 using neutron and anomalous dispersion powder diffraction" t Solid State 
Ionics, 176, pp. 463-471 (2005). 

S. Koutcheiko, Y. Yoo, I. Davidson and D. Ghosh, "Properties of Anode Materials Based on 
Ce os Sm 0 20^9 and Ni-Cu alloys", Proceedings of the 2004 Fuel Cell Seminar, Extended Abstract 
# 446, San Antonio, Texas, October (2004). 

J. Xie, Y. Yoo, L Davidson and D. Ghosh, "Characterization of Commercial Ferritic Stainless 
Steels as Metallic Interconnects for Intermediate Temperature SOFCs" , Proceedings of the 6th 
European Solid Oxide Fuel Cell Forum, June 28 - July 2, 2004 Lucerne, Switzerland, pp.1 602- 
1611(2004). 

I-Ming Hung, Y. Yoo, I. Davidson, and Mm-Hsiung Hon, "Synthesis of Nano-structured SDC 
Based Cermet Materials for SOFC Anode Using a Hybrid Organic/Inorganic Route 0 , Proceedings 
of the 6th European SOFC Forum, June 28- July 2, 2004, Lucerne, Switzerland, pp.1 387-1 395 
(2004). 

G. Amow, P. S. Whitfield, I. J. Davidson, C.N. Munnings and S.J. Skinner, " Structural and 
Sintenng Characteristics of the La 2 Ni^ x Co x 0 4 ^ t Journal of Ceramics International, vol. 30, n. 7, p 
1635(2004). 
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C.N. Munnings, S.J. Skinner, G. Amow, P. Whitfield and I. Davidson, "Oxide-ion Transport in 
K 2 NiF 4 -type Oxides*, in NATO Advanced Research Workshop on Mixed Ionic Electronic 
Conducting Perovskites for Advanced Energy Systems, N. Orlovska and N. Browning, eds., 
Dordrecht, Kluwer Academic Publishers, pp: 289 - 294 (2004).. 

I.J.E. Brooks, S. Ley, S. J. Skinner, G. Amow, P. Whitfield & I. Davidson, "Investigation into 
thermal expansion and sintering of Ln^4i0 4 ^ (Ln = La, Pr and M - Ni, Co/', in NATO Advanced 
Research Workshop on Mixed Ionic Electronic Conducting Perovskites for Advanced Energy 
Systems, N. Orlovska and N. Browning, eds., Dordrecht, Kluwer Academic Publishers, pp: 281 - 
288 (2004). 

S.J. Skinner, C.N. Munnings, G. Amow, P. Whitfield and I. Davidson, "Evaluation ofLa 2 Ni u 
x Co x 0 4 +* as a SOFC Cathode Material", Proceedings of the SOFC VIII Symposium, 
Electrochemical Society, Pennington, New Jersey, Ed. S. Singhal and M. Dokiya. pp. 552-560, 
(2003). 

S. Argue, I J. Davidson, B. Ammundsen and J. Paulsen, "A Comparative Study of the Thermal 
Stability ofU 1 . x Co0 2 and Li 3 . x CrMn0 6 in the Presence of 1M LiPF 6 in 3:7 EC/DEC Electrolyte 
Using Accelerated Rate Calorimetry", J. Power Sources, vols. 119-121, pp. 664-668 (2003). 

G. Amow, P. S. Whitfield, I.J. Davidson, R.P. Hammond, C. Munnings and S. Skinner, "Structure 
and Physical Property Trends of the Hyperstolch/ometrlc La 2 NI (1mXj Co x 0 4 ^ System", Proceedings 
of the 2002 MRS Fall Meeting, Solid-State Chemistry of Inorganic Materials IV Symposium held 
in Boston In December 2002, vol.755 pp. 347-352 (2003). 

Brett Ammundsen, Jens Paulsen, Isobel Davidson, and Ru-Shi Liu, Chih-Hung Shen, Jin-Ming 
Chen, Ling-Yun Jang, and Jyh-Fu Leed, "Local Structure and First Cycle Redox Mechanism of 
Layered Lit 2Cr 0 4Mno40 2 Cathode Materiar, J. Electrochem. Soc, vol. 149, pp. A431-A436 
(2002). 

M. Balasubramanian, J. McBreen, I.J. Davidson, P.S. Whitfield and I. Kargina, "In Situ X-ray 
Absorption Study of a Layered Manganese-Chromium Oxide- Based Cathode Material", J. 
Electrochem. Soc, vol. 149, pp. A176-A184 (2002). 

Y. Grlncourt, C. Storey and l.J. Davidson, "Lithium ton Ceils using a New High Capacity 
Cathode", Journal of Power Sources, vol. 97-89, pg. 71 1 -71 3 (2001). 

C. Storey, I. Kargina, Y. Grincourt, l.J. Davidson, Y.-C. Yoo and D.-Y Seung, "Electrochemical 
Characterization of a New High Capacity Cathode", J. Power Sources, vol. 97-89, pg. 541-544 
(2001). 

P.S. Whitfield and l.J. Davidson, "Microwave Synthesis of Li 10 2sMn 1975 O 4 and Li Ux Mn 2 . x O^JF y (x = 
0.05, 0.15; y = 0.05, 0.1)", Journal of the Electrochemical Society, volume 147, pg. 4476-4484 
(2000). 

P.S. Whitfield, l.J. Davidson, I. Kargina, Y. Grincourt, B. Ammundsen, J. McBreen and M. 
Balasubramanian, In-situ XRD and Powder Diffraction Study of a Manganese-Chromium Based 
Cathode Material", Proceedings of the Rechargeable Lithium Battery Symposium, 198 th Meeting 
of the Electrochemical Society, Phoenix, 23-27 October (2000). 

P.S. Whitfield and l.J. Davidson, "Microwave Synthesis of Lithium Battery Cathode Materials", 
Proceeding of the Ecomaterials Symposium of the CIM 39 th Annual Meeting of Metallurgists, 
Ottawa, 20-23 August (2000). 
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L J. Davidson, R. S. McMillan, H. Slegr, B. Luan, I. Karglna, J. J. Murray and I. P. Swainson, 
"Electrochemistry and Structure of Li 2 Cr y Mn 2 .y0 4 Phased, J. Power Sources, vol. 81-82, 406-41 1 
(1999). 

T. Takada, H. Hayakawa, H. Enoki, E. Akiba, H. Slegr, I. Davidson and J. Murray, "Structure and 
Electrochemical Characterization of Li^ x Mn 2 . x 0 4 Spinels for Rechargeable Lithium Batteries", J. 
Power Sources, vol. 81-82, 505-509 (1999). 

T. Takada, H. Hayakawa, H. Enoki, H. Slegr, I. Davidson and J. Murray, "Structure and 
Electrochemistry of LfMn 2 . x M x 0 4 (M = Co, Cr, A//, Li) Spinets for Rechargeable Lithium Batteries", 
Proceedings of the 49 th Annual Meeting of the International Society of Electrochemistry, pp.1 4-34, 
Electrochirnica Acta, (1 998). 

J. E. Greedan, N. P. Raju and I- J. Davidson, "Long and Short Range Magnetic Order in 
Orthorhombic LiMn0 2 , J- Solid State Chem., vol. 128, 209-214 (1997). 

Z. X. Shu, I. J. Davidson, R. S. McMillan, and J. J. Murray, "Electrochemistry of LiMn0 2 over an 
Extended Potential Range*, J. Power Sources, vol. 68, 618-622 (1997). 

Z. X. Shu, R. S. McMillan, J. J. Murray, and I. J. Davidson, "Use of Chloroethylene Carbonate as 
an Electrolyte Solvent for a graphite Anode In a Lithium ton Battery, J. Electrochem. Soc, vol. 
143, 2230-2235(1998). 

Z. X. Shu, R. S. McMillan. J. J. Murray, and I. J. Davidson, "Use of Chloroethylene Carbonate as 
an Electrolyte Solvent for a Lithium Ion Battery Containing a Graphitic Anode", J. Electrochem. 
Soc., vol. 42, L161-162 (1995). 

I. J. Davidson, R. S. McMillan, J. J. Murray and J. E. Greedan, "Lithium-ion Cell based on 
Orthorhombic LiMn0 2 \ J. Power Sources, vol. 54, 232 (1995). 

I. J. Davidson, R. S. McMillan and J. J. Murray, "Rechargeable Cathodes based on 
Li 2 Cr x Mn 2 . x 0 4 ", J. Power Sources, vol. 54, 205 (1995). 

I. J. Davidson, J. E. Greedan, U. von Sacken, C. A. Michal and W. R. McKinnon, "Short Range 
and Long Range Order in 1T-U 2 NI0 2 ", J Solid State Chem., vol.105, 410 (1993). 

J. N. Reirners, J. R. Dahn, J. E. Greedan, C. V. Stager, G. Liu, I. Davidson and U. von Sacken. 
"Spin Glass Behavior in the Frustrated Antiferromagnetic LiN't0 2 \ J. Solid State Chem., vol. 102, 

542(1993) 

I. Davidson, J. E. Greedan, U. von Sacken, C. A. Michal and J. R. Dahn, "Structure of1T-U 2 Ni0 2 
from Powder Neutron Diffraction", Solid State Ionics, vol. 46, 243 (1991). 

S. P. Mc Alister, I. J. Davidson, W. R. McKinnon, J. R. Morton, G. Pfeizier, M. L Post and L. S. 
Selwyn. "Magnetism in Some Y-Ba-Cu Oxides", Journal de Physique, vol. 49, C8-2159 (1988). 

I. J. Davidson and J.E. Greedan, "Neutron and X-ray Powder Diffraction Study of LixRu02 and 
Li x tr0 2 : The Crystal Strucutre 0fLi 09 RuO 2 ", J. Solid State Chemistry, vol. 51, 104 (1984). 

I. Davidson, G. Perron and J. E. Desnoyers, "fsentropic Compressibilities of Electrolytes in 
Acetonitrile at 25 °C". Canadian Journal of Chemistry, vol. 59. 2212 (1981). 
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G. Perron, R. de Lisi, I. Davidson, S. Genereuxand J. E. Desnoyers, "Thermodynamic Transfer 
Functions for the Study of the Effect of Additives on Miceilization: Volumes and Heat Capacities 
of Sodium Octanoate Systems", Journal of Colloid and Interface Science, vol. 79, 432 (1981). 

Patents 

Y-C Yoo, D-Y Seung and I.J. Davidson, "Cathode active materiaf for lithium electrochemical 
ceils", US Patent # 6,753,1 10, issued June 22, 2004. 

R.S. McMillan, D. J. Worsfold, J.J. Murray, I. Davidson and ZX. Shu, "Electrolyte comprising 
fluoro-ethyfene carbonate and propylene carbonate for alkali metal-ion secondary battery?, US 
Patent # US 6,506,524 B1 , issued January 14, 2003. 

R.S. McMillan, D. J. Worsfold, J.J. Murray, I. Davidson and Z.X. Shu, ' Electrolyte comprising 
fluoro-ethylene carbonate and propylene carbonate for alkali metal-ion secondary battery", 
European Patent EP 0 931 365 B1, issued July 19, 2000. 

I. J. Davidson, R. S. McMillan and J. J. Murray, "Use of Stable Form ofLiMn02 as Cathode in 
Lithium Ceir t Canadian Patent 2,163,182. March 17, 2000. 

I. J. Davidson, R. S. McMillan and J. J. Murray, "Novel Materials for use as Cathodes In Lithium 
Electrochemical Cells", Canadian Patent 2,163,265, October 12,1999. 

I. J. Davidson, R. S. McMillan and J. J. Murray. "Use of Stable Form ofLiMn02 as Cathode in 
Lithium Ce//\ U.S. Patent 5,747,194, May 5, 1998. 

I. J. Davidson, R. S. McMillan and J. J. Murray, u Use of a Stable Form of LiMn0 2 as Cathode in 
Lithium Cell", U.S. Patent 5,629,112, May 13, 1997. 

I. J. Davidson, R. S. McMillan and J. J. Murray, n Method of Forming a Stable Form ofUMn02 as 
Cathode in Lithium Celf\ US Patent 5,506,078, April 9, 1996. 

I. J. Davidson, R. S. McMillan and J. J. Murray, "Materials for use as Cathodes in Lithium 
Electrochemical Cells", US Patent 5,370,949, December 6, 1994. 

L. R. Faulkner and I. J. Davidson, "Electrolyte for Lrthium-Suffur Dioxide Electrochemical CelF\ 
US Patent 4,752,541, 1988. 

Conference Presentations (Invited) 

I.J. Davidson, "PERD Program on Electric Mobility - Piug-in Hybrid Electric Vehicles", presented 
at PHEV2007 conference in Winnipeg, Nov 1 -2 2007. 

P.S. Whitfield^ A. Abouimrane & LJ. Davidson, "Application of X-ray Powder Diffraction to the 
Study of Plastic Crystal-Based Solid Electrolytes for Lithium Batteries", presented in the 
Laboratory X-ray and Neutron Diffraction for Materials Chemistry symposium at the 90th 
Canadian Chemistry Conference, Winnipeg, Canada, 26-30 May 2007. 

A. Abouimrane, P.S. Whitfield & I.J. Davidson, "Investigation of Phase Diagram of Plastic Crystal 
Electrolytes based on Succinonitrile and Li[CF 3 S0 2 ]2N", presented in the Lithium-ion Batteries 
Symposium, 2006 Fall Meeting the Electrochemical Society, Cancun, Mexico, 29 October - 3 
November 2006. 
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P.S. Whitfield, I.J. Davidson & L.D. Mitchell, "Batteries and Cement - Diversity in X-ray Materials 
Analysis", presented at Frontiers in X-Ray Materials Analysis, Cambridge MA, USA," 12-14 
September 2006. 

Ali Abouimrane, Pamela Whitfield and Isobel Davidson, "Lithium-Doped Plastic Crystal 
Electrolytes for Ambient Temperature Secondary Batteries", 2005 Fall Meeting of the Materials 
Research Society, Boston, MA, USA, November 28 -Decern ber2, 2005. 

I. Davidson, P. Whitfield, I. Kargina, Y. Grincourt, B. Ammundsen. J. McBreen, M. 
Balasubramanian, U A highly reversible intercalation reaction involving a redox couple between 
Cr** and Cr**, presented at the 84 th Canadian Society of Chemistry Conference in Montreal, May 
26-30,2001. 

P.S. Whitfield and I.J. Davidson, "Microwave Synthesis of Lithium Battery Cathode Materials", 
Proceeding of the Ecomaterials Symposium of the CIM 39 th Annual Meeting of Metallurgists, 
Ottawa, 20-23 August 2000. 

H. Desilvestro, B. Ammundsen, D. Hassell, P. Pickering, R. Steiner, I. Davidson, Y. Grincourt and 

I. Kargina, "Novel Layered Cathode Materials for Advanced Lithium Ion Batteries", Presented at 
the 10** International Meeting on Lithium Batteries, Como, Italy, May 28 - June 2, 2000. 

P.S. Whitfield and I.J. Davidson, "Accelerated synthesis of Li-1 +xMn2-xG4 spinel by microwave 
Irradiation", The 1999 Joint International Meeting of the Electrochemical Society, Honolulu 
Hawaii, October 1 7 -22, 1999. 

Conference Presentations (Contributed) 

A. Abouimrane and I. Davidson, "Electrolytes for Lithium batteries with Improved Thermal 
Stability*, presented at PHEV2007 Winnipeg, Nov 1-2 2007. 

Y. Abu-Lebdeh and I. Davidson, "Advanced Lithium-Ion Battery Technologies for Plug-in Hybrid 
Electric Vehicles", presented at PHEV2007 Winnipeg, Nov 1 - 2 2007. 

A. Abouimrane and I. Davidson, "Investigation of New Electrolytes based on Succinonitrile for 
Lithium-Ion Batteries", presented at the 212* meeting of the Electrochemical Society Washington 
Oct. 7-12 2007. 

A. Abouimrane and LJ. Davidson, "Investigation of Phase Diagram of Plastic Crystal Electrolytes 
based on Succinonitrile and LI[CF 3 S02]2N 4 ", International Conference on Polymer Batteries Fuel 
Cells (PABFC), Rome Italy, June 11-14 (2007). 

N. Oishi, Y. Yoo and I.J. Davidson, "Fabrication of metal -supported Ceria Cell by Wet Powder 
Spray and its Characterization at intermediate Temperatures", presented at the 10 h International 
Symposium on Solid Oxide Fuel Cells, Nara, June 3-8, 2007. 

P.S. Whitfield, Y. Le Page & I.J. Davidson, "Anisotropic Diffraction Line Broadening During 
Charge/Discharge of a Lithium Battery Cathode Material - Are Stacking Faults Really To Blame?", 
presented at the Solid State Chemistry for Energy Conversion symposium at the 90th Canadian 
Chemistry Conference, Winnipeg, Canada, 26-30 May 2007. 

Y. Abu-Lebdeh and I.J. Davidson, New Advanced Electrolytes for High Power Li-ion Batteries and 
their Application in PHEVs", presented at the 7 m International Advance Automotive Battery and 
Ultracapacitor Conference, Long Beach, May 16-18 2007. 
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Y. Abu-Lebdeh and LJ. Davidson, "New Advance Materials for High Power Li-ton Batteries and 
their Application in PHEVs", 24 th International Battery Seminar and Exhibit, Fort Lauderdale, 19- 
22 March 2007. 

P.S. Whitfield, I.J. Davidson, P.W. Stephens, L.M.D. Cranswick & LP. Swainson, "Diffraction 
Analysis of the Lithium Battery Cathode Material LiL2Mno.4Nio.3Coo.1O2", presented at the Energy 
Storage Materials Microsymposium at the 10 th European Powder Diffraction Conference, Geneva, 
Switzerland, 1-4 September 2006. 

P.S. Whitfield, A. Abouimrane & I.J. Davidson, "Structure Determination from Powder Diffraction 
Data of some Moisture-Sensitive, Network Coordination Compounds", presented at the Structure 
Solution and Refinement Symposium at the 55 th Denver X-Ray Conference. Denver, CO, USA, 7- 
1 1 August 2006. 

P.S. Whitfield, I.J. Davidson, P.H.J. Mercier, Y. Le Page, LD. Mitchell, P.W. Stephens, L.M.D. 
Cranswick & LP. Swainson, "Simultaneous Refinements with Complex Compositional Constraints 
- Example of Singular Value Decomposition to Diagnose Poor Matrix Conditioning", presented at 
the Structure Solution and Refinement Symposium at the 55 th Denver X-Ray Conference, 
Denver, CO, USA, 7-1 1 August 2006, 

AM Abouimrane and Yaser Abu-Lebdeh, M An all-sol Id-state electric double-layer capacitor based 
on a plastic crystal electrolyte", presented at the 6 th International Symposium on New Materials 
for Electrochemical System, Montreal, July 9-12 (2006). 

Aii Abouimrane, Pamela Whitfield, S. Niketic and Isobel Davidson, "Investigation of Plastic 
Crystals based on Succinonitrile as Solid Electrolytes for Lithium Batteries", presented at the13 th 
International Meeting on Lithium Batteries (IMLB-13), Biarritz France, June 18-23 (2006). 

AW Abouimrane, Pierre-Jean Alarco, Yaser Abu-Lebdeh, Isobel Davidson and Michel Armand, 
"Recognition of plastic crystalline phases in crown ether salt complexes and their utilization in 
lithium-metal batteries", presented at the 13 th International Meeting on Lithium Batteries (IMLB- 
1 3), Biarritz France, June 1 8-23 (2006). 

AN Abouimrane, Pamela Whitfield and Isobel Davidson, "Investigation of Phase Diagram of 
Plastic Crystal Electrolytes based on Succinonitrile and LiBF< u , presented at the 13 th International 
Meeting on Lithium Batteries (IMLB-13), Biarritz France, June 18-23 (2006). 

Pamela Whitfield, Ali Abouimrane and Isobel Davidson, "A Crystal I ©graphic Study of Solid 
Electrolytes based on the Plastic Crystal Phase of Succinonitrile", presented at the 13 th 
International Meeting on Lithium Batteries (IMLB-13), Biarritz France, June 18-23 (2006). 

P.S. Whitfield^ I.J. Davidson, L. Cranswick, I. Swainson and P. Stephens, "Untangling cation 
ordering in complex lithium battery cathode materials - simultaneous refinement of X-ray, neutron 
and resonant scattenng data", Denver X-ray Conference, Colorado Springs, August 1-5, 2005. 

P.S. Whitfiield, S. Niketic, Y. Le Page and I.J. Davidson, "Investigating the nature of line 
broadening in eiectrochemcfally deintercatated U1.2Mn0.4Ni0.3Co0.1O2'', Denver X-ray 
Conference, Colorado Springs, August 1-5, 2005. 

C. Munnings, S. Skinner^ G. Amow, P.S. Whitfield, and I.J. Davidson, "Structure, stability and 
electrical properties of La (2 - X )Sr x Mn0 4 ±s (0.3 >x> 2)", 15 th International Conference on Solid State 
Ionics, Baden-Baden, Germany, July 17-22, 2005- 



page 30/62 * RCVD AT 3/14/2008 4:42:42 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/32 * DNIS:2738300 * CSID.613 952 6082 * DURATION (mm-ss): 18-08 



03/14/2008 FRI 



15: 51 



FAX 513 952 6082 NRC-IPSO 



(2)031/062 



G. Amow, J, Au and I. Davidson, "Synthesis and Characterization of La4Ni (3 . x) Co x O 10 + s (0.0 <x < 
3.0, Ax = 0.2) for Solid Oxide Fuel Celt Cathodes 15 th International Conference on Soifd State 
Ionics, Baden-Baden, Germany, July 17-22, 2005. 

P.HJ. Mercier, Y. Le Page, P.S, Whitfield, LD. Mitchell, T.J. White, and LJ. Davidson, 
"Geometrical Aspects of the Crystal chemistry of Apatites", 3 rd International Conference on 
Materials for Advanced Technologies, 3-8 July 2005, Singapore. 

Y. Yoo, Z. Dehouche, C-Y. Seo, I.J. Davidson, N. Grimad and J. Goyette, "Proton conductive 
ceramic catalysts for enhancing hydrogen reaction kinetics of nanostructured Mg-based 
composities", \PHE International Hydrogen Storage Technology Conference, Barga, Italy, June 
19-22, 2005. 

N. Oishi, Y. Yoo and I.J. Davidson, "La0.6Sr0.4Co0.2Fe0.8O3-Ce0.8Sm0.2O2-A Af Composite 
Cathode for Operation below 600° C" Ninth International Symposium on Solid Oxide Fuel Cells 
(SOFC IX) at the 207 th Meeting of the Electrochemical Society, Quebec City, May 15-20, 2005. 

G. Amow and I.J. Davidson, "Preliminary Investigation of the Higher-Order Ruddfesden-Popper 
Phases for IT-SOFC Cathodes, Lan+1 Nin03n+1 {n-2 and 3", Ninth International Symposium on 
Solid Oxide Fuel Cells (SOFC IX) at the 207 th Meeting of the Electrochemical Society, Quebec 
City, May 15-20, 2005. 

P.S. Whitfield, S. Niketic and IJ. Davidson, "Comparison of chemical and electrochemciat 
deintercalatlon of U1.2MnOAN\0.3CoQ. 102" 207 th Meeting of the Electrochemical Society, 
Quebec City, May 15-20, 2005. 

P.S. Whitfield, S. Niketic, Y. Le Page, and I.J. Davidson, "Anistropic peak broadening in 
Li1.2MnO.4NiO.3CoO.102 charged to high voltage", Lithium Battery Discussions, Arcachon, 
France, May 22-27, 2005. 

G. Amow and I.J. Davidson "Evaluation of a Ruddfesden-Popper Phase for Cathode Use in 
Intermediate Temperature Solid Oxide Fuel Ceils", 2004 Fall Meeting of the Materials Research 
Society, Boston, USA, Nov. 28 - December 3, 2004. 

S. Koutcheiko, Y. Yoo, I. Davidson and D. Ghosh, "Properties of Anode Materials Based on 
CeceSm^Otgand Ni-Cu alloys", 2004 Fuel Cell Seminar, San Antonio, Texas, October 2004. 

P.S. Whitfield, J.J. Davidson, L.M.D. Cranswick, IP. Swainson & P.W. Stephens, "Investigation of 
Possible Superstructure and Cation Disorder in the Lithium Battery Cathode Material 
LiMn 1/3 Ni 1 nCo 1/3 0 2 using Neutron and Anomalous Dispersion Powder Diffraction", Presented at 
Intercalation Materials Symposium, 206th Meeting of the Electrochemical Society, Honolulu, 2-8 
October 2004. 

P.S. Whitifield, S. Niketic and I.J. Davidson, "Effects of synthesis on electrochemical, structural 
and physical propoerties of solution phases of Li2Mn03-LiNI1-xCox02", 1 2 th International 
Meeting on Lithium Batteries, Nara, Japan, June 27- July 2, 2004. 

J. Xie, Y. Yoo, I. Davidson and D. Ghosh, "Characterization of Commercial Ferritic Stainless 
Steels as Metallic Interconnects for Intermediate Temperature SOFCs , Presented at the 6th 
European Solid Oxide Fuel Cell Forum, Lucerne, Switzerland, June 28- July 2, 2004. 

I-Ming Hung, Y. Yoo, I. Davidson, and Min-Hsiung Hon, "Synthesis of Nano-structured SDC 
Based Cermet Materials for SOFC Anode Using a Hybrid Organic/Inorganic Route", Presented at 
the 6th European SOFC Forum, Lucerne, Switzerland, June 28 - July 2, 2004. 
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C. N. Munnings r S.J. Skinner, G. Amow, P. Whitfield and I. Davidson, "Stability and Reactivity of 
LSGM Electrolytes with Nickel-Based Ceramic Cathodes", First International Conference on Fuel 
Cell Development and Deployment, Storrs, Connecticut, March 7-10, 2004. 

G. Amow, P. S. Whitfield, I. J. Davidson, R. P. Hammond, C. N. Munnings & S. Skinner, 
"Structural and Sintering Characteristics of the La 2 Ni 1 . x Co x 0 4 +s Series", Presented at the 
Electronic and Advanced Ceramics Symposium, International Conference on Materials for 
Advanced Technologies, Singapore, 7-12 December 2003. 

G. Amow, P. Whitfield, I. Davidson, C.N. Munnings and S.J. Skinner, "Development of Novel 
Cathode Materials for Solid-Oxide Fuel Ceils Based on the Ruddle sden-Popper System", 
Advanced Materials for Fuel Cells and Batteries Symposium, 204 th Meeting of the 
Electrochemical Society, Orlando, Florida, October 2003. 

P.S. Whitfield, S. Argue & LJ. Davidson. "Systematic Investigation of U^ x (MnMM%. x 0 2 (x ^0; 
M' and M" = transition metals): The Li 2 Mn0 3 - UNUJCofiz solid solution series". Presented at the 
Lithium Battery Discussion 2, Arcachon, France, 14-19 September 2003 

C.N. Munnings, S.J. Skinner, G. Amow, P. Whitfield and I. Davidson, "Oxide-Ion Transport In 
K 2 NlF^type Oxides", NATO Advanced Research Workshop on Mixed Ionic Electronic Conducting 
Perovskltes for Advanced Energy Systems, Katsiviei, Ukraine, June 2003. 

I.J.E. Brooks, S. Ley, S. J. Skinner, G. Amow, P. Whitfield & I. Davidson, "Investigation into 
Thermal Expansion and Sintering ofLn 2 Ni0 4 +o (Ln = La, Prand M = Ni t Co)", NATO Advanced 
Research Workshop on Mixed Ionic Electronic Conducting (MIEC) Perovskites for Advanced 
Energy Systems, Katsiveli, Ukraine, June 2003. 

S.J. Skinner, C.N. Munnings, G. Amow, P. Whitfield and I. Davidson, "Evaluation ofLa 2 Ni^ 
x Co x 0 4 +6 as a SOFC Cathode Materiaf\ Presented at the SOFC VIII Symposium of the 203* 
Meeitng of the Electrochemical Society, Paris, France, April 2003. 

G. Amow, P. S. Whitfield, I.J. Davidson, R.P. Hammond, C. Munnungs and S. Skinner, 
"Structure and Physical Property Trends of the Hyperstoichiometric La 2 Ni( 1 . X )Co x 04+& System" t 
2002 MRS Fali Meeting, Solid-State Chemistry of Inorganic Materials IV, Boston, December 2-5, 
2002. 

S. Argue, I J. Davidson, B. AmmundsBn and J. Paulsen, "A Comparative Study of the Thermal 
Stability ofLh. x Co0 2 and Li 3 «CrMn0 5 in the Presence of 1M LiPF 6 in 3:7 EC/DEC Electrolyte 
Using Accelerated Rate Caiorlmetry, 11 th International Meeting on Lithium Batteries, Monterey, 
June 23-28, 2002. 

P.S. Whitfield, I.J. Davidson, I. Kargina, Y. Grincourt, B. Ammundsen, J. McBreen and M. 
Balasubramanian, "In-situ XRD and Powder Diffraction Study of a Manganese-Chromium Based 
Cathode Material", Proceedings of the Rechargeable Lithium Battery Symposium, 198 th Meeting 
of the Electrochemical Society, Phoenix, 23-27 October 2000. 

P.S. Whitfield and I.J. Davidson, "Microwave Synthesis of Lithium Battery Cathode Materials", 
Proceedings of the International Conference on Microwave Chemistry, Antibes, France, 4-7 
September 2000. 

Y. Grincourt, C. Storey and LJ. Davidson, "Lithium Ion Cells using a New High Capacity 
Cathode" ', 10 th International Meeting on Lithium Batteries, Como Italy, May 28 -June 2, 2000. 

C. Storey, I. Kargina, Y. Grincourt, I.J. Davidson, Y.C. Yoo and D.Y. Seung, "Electrochemistry of 
a New High Capacity Cathode", 10 th International Meeting on Lithium Batteries, Como Italy, May 
28 -June 2, 2000. 
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T. Takada, H. Hayakawa, H. Enoki, H. Slegr, I. Davidson and J. Murray, "Structure and 
Electrochemistry of LiMn 2 . x M x 0 4 (M = Co,Cr,Nf,Ll) Spinels for Rechargeable Lithium Batteries, 
49 th Annual Meeting of the Internationa! Society of Electrochemistry, Kitakyushu, Japan, Sept. 13- 
18, 1998. 

T. Takada, H. Hayakawa, H. Enoki, E. Akiba, H. Slegr, I. Davidson and J. Murray, "Structural 
Characterization of U Ux Mn 2 . x 0 4 Spinels for Rechargeable Lithium Batteries", 100 th Annual 
Meeting of the American Ceramics Society, May 3-6, 1998. 

I. J. Davidson, R. S. McMillan, H. Slegr, B. Luan, I. Kargina. J. J. Murray and I. P. Swainson, M 
Electrochemistry and Structure of Li 2 Cr y Mn 2 -y04 Phases", 9 ih International Meeting on Lithium 
Batteries, Edinburgh, Scotland, July 12-17, 1998. 

T. Takada, H. Hayakawa, H. Enoki, E. Akiba, H. Slegr, I. Davidson and J. Murray, "Structure^and 
Electrochemical Characterization of Lii+ x Mn2. x Q 4 Spinels for Rechargeable Lithium Batteries", 
9 th International Meeting on Lithium Batteries, Edinburgh, Scotland, July 12-17, 1998. 

W. Wang, R. S. McMillan, H. Slegr, J. J. Murray, I. J. Davidson and I. Kargina, "Electrochemical 
Intercalation of Lithium into Graphite in New Electrolyte Systems", 1 92 th Meeting of the 
Electrochemical Society in Paris, France, Aug.31- Sept. 5, 1997. 

I. J. Davidson, H. Slegr, R. S. McMillan and J. J. Murray, "Structure and Electrochemistry of 
Li2CryMn 2 -y0 4 0 , 9 th International Symposium on Intercalation Chemistry in Arcachon, France, May 
25-29.1997. 

W. Wang, R .S. McMillan, H. Slegr, J. J. Murray, I. Davidson and I. Kargina, "Electrochemical 
intercalation of Lithium into Graphite in New Electrolyte Systems", Electrochemical Society - 
Canadian Chapter Annual Meeting, Kingston, Ontario, March, 1997. 

R. McMillan, I. Davidson, J. Murray, and Z. Shu, "Lithium Intercalation Into Carbons from 
Commercially Available Precursor^, 22nd Bicentennial Conference on Carbon, San Diego, CA, 
June, 1995. 

R. S. McMillan, Z. X. Shu, J. J. Murray, and I. J. Davidson, u Carbons for Use as Anodes in 
Lithium Ion Cell Rocking Chair Galvanic Cells" , Proceedings Carbon '93, Buffalo, 1993. 

I. J. Davidson, J. E. Greedan, R. S. McMillan and J. J. Murray, "Structure and Electrochemical 
Properties of Compounds in the series Li^li 2 -yMny04 \ Gordon Conference on Solid State 

Chemistry, July, 1993. 

I. Davidson, J. E. Greedan, U. von Sacken, C. A. Michal, J. R. Dahn and W. R. McKinnon, " 
Crystal and Magnetic Structure of 1T-Li2NiO^\ 74 th Canadian Chemical Conference and 
Exhibition, June, 1991. 

Invited Workshop Presentations (since 2000) 

isobei Davidson and Pamela Whitfield, "Applications of Neutron Scattering to Lithium Ion 
Batteries", Annual General Meeting of the Canadian Institute for Neutron Scattering, Ottawa, 15th 
October 2005. 

C. Bock, B. MacDougall, Y. Yoo, l-M. Hung, S. Koutcheiko and I. Davidson, "Applications of 
Nano-Materiats in Fuel Cells?', Nano-materials Crossroads 2004, Boucherville, Quebec, October 
19, 2004. 
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Y. Yoo, S. Koutcheiko, G. Amow, J. Tunney, J. Xie and I. Davidson, "Reducing the Operating 
Temperature in Solid Oxide Fuel Celts". Presentation to the Department of Chemistry, Universite 
de Sherbrooke, September 29, 2004. 

Y. Yoo, J. Tunney, S. Koutcheiko, J. Xie, G. Amow, l-M. Hung. P. Whitfield, D. Ghosh and I. 
Davidson, "Developing Materials for Intermediate Temperature Solid Oxide Fuel Ceils", NRC- 
NSC-ITRI Joint Fuel Cell Workshop, Vancouver, April 19-21, 2004. 

I. J. Davidson, "Developments in Layered Oxides Cathode Materials for Lithium ion Batteries", 
EMK workshop on Electrochemical Energy Sources: Fuel Cells and Lithium Ion Batteries, 
McMaster University, Hamilton, December 16, 2003 

I. J. Davidson, "Electrochemical Power Source R&D at ICPET, DRDC workshop on 
Electrochemical Power Sources for the Canadian Forces March 19, 2003. 

L J. Davidson, "Advanced Power Source R&D at ICPET, DRDC workshop on Advanced Power 
Sources for the Canadian Forces in 2020, June 26-27, 2001 

I. Davidson, u Neutrons and Battery-related Materials", NRC Neutron Scattering Summer School, 
Chalk River Laboratories, June 22, 2000. 

Contributed Workshop Presentations (since 2000) 

J. Xie, Y. Yoo, I. Davidson, and D. Ghosh, " Oxidation Behavior of Metallic Interconnects for IT- 
SOFC and Area Specific Resistance of Oxide Scales", presented in a poster presentation at NRC 
workshop on Ceramic Materials for Fuel Ceils in Ottawa, Feb. 20, 2004. 

I-Ming Hung, Y. Yoo, L Davidson, and Min-Hslung Hon, "Synthesis and characterization ofnano- 
structured Sm oz Ceo. e 0^ 9 for SOFC anode", presented in a poster presentation at NRC workshop 
on Ceramic Materials for Fuel Cells in Ottawa, Feb. 20, 2004. 

S. Koutcheiko, Y. Yoo, I. Davidson, and A. Petric, u Ceramic Materials for Solid Oxide Fuel Ceil 
Anode", presented in a poster presentation at NRC workshop on Ceramic Materials for Fuel Cells 
In Ottawa, Feb. 20, 2004. 

G. Amow, P. Whitfield, I. Davidson, C.N. Munnings and S J. Skinner, "Novel cathode Materials for 
Soiid Oxide Fuel Cells: A comparison of A- and B-site doped La 2 Ni0^s, presented at the NRC 
workshop on Ceramic Materials for Fuel Cells in Ottawa, Feb. 20, 2004. 

Y. Yoo, J. Tunney, S. Koutcheiko, J. Xie, N. Oishi and I. Davidson, "Report on Progress - 
Development of Solid Oxide Fuel Cells Operated at Reduced Temperature 0 , NRC National Fuel 
Cell Program Workshop, Ottawa, October 27-28, 2004. 

S. Koutcheiko, Y. Yoo, A. Petric and L Davidson, "Strontium Titanate Based Ceramic Anodes for 
SOFCs 9 , NSERC-NRC workshop In Calgary, May 13-14, 2003. 

P.S. Whitfield and I. J. Davidson, "Sucrose Synthesis of Nanoparticulate LiMn 2 0 4 Lithium Battery 
Cathode Material", Presented at Nanomaterials Crossroads Meeting, Montreal, 18-19 November 
2002. 

Y. Yoo, S. Koutcheiko and \. Davidson, "Advanced Materials Research for an intermediate 
Temperature SOFC", NRC Fuel Cell Workshop, Vancouver, November 22 -23, 2001. 

P. Whitfield, G. Amow and I. Davidson, "Microwave Synthesis ofK2Nt'F4- type Perovskite SOFC 
Cathode Materials", NRC Fuel Cell Workshop, Vancouver, November 22 -23, 2001 . 
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K. Stanley, J. Wu, M. Post, I. Davidson and S. Nikumb, "Microscale Fuel Celt Powered Wireless 
Sensing System", NRC Fuel Cell Workshop, Vancouver, November 22 -23, 2001 . 

Technical Reports (since 1997) 

I. Davidson, "Status Report on Lithium ion Batteries for DEP Applications", report to Climate 
Change Technology and Innovation - Distributed Energy Production, April 12, 2005. 

G. Amow , P. Whitfield and I. Davidson, Finaf report to British Council -NRC Joint R&D 
Programme on Cooperative Research Project 00CRP12, "Novel Synthesis of New Oxide ton 
Conductors", February, 2005. 

I. Davidson, "Ceramic Materials for Fuel Cells - A Canadian Perspective", report prepared for the 
Climate Change Technology and Innovation - Hydrogen Program, NRC Report # PET-1 558-04S, 
September 20, 2004. 

G. Amow , P. Whitfield and I. Davidson, Progress report to British Council -NRC Joint R&D 
Programme on Cooperative Research Project O0CRP12, "Novel Synthesis of New Oxide Ion 
Conductors", January 30, 2003. 

Y. Yoo, S. Koutcheiko, J. Xie, S. Argue and I. Davidson, "Final Progress Report to Global 
Thermoelectric Inc. on Research on protective layers for metallic interconnects and oxidation and 
sulphur-tolerant anodes for Solid Oxide Fuel Cells", ICPET Report # PET-1 543-03S, May 31 , 
2003. 

I.R. Hill, G.L. Torlone, P. Whitfield, and I. Davidson, "Report on the DRDC electrochemical power 
sources research group at the NRC: April 2000 to March 2002" t November 2002. 

Y. Yoo, S. Koutcheiko, J. Xie, S. Argue, D. Binny, T. Dale, F. Courtel, A. Cordonnier and I. 
Davidson, "Research on protective layers for metallic interconnects and oxidation- and sulfur 
tolerant anodes for solid oxide fuel cells", 2 nd Progress Report to Global Thermoelectric, NRC No. 
PET-1 532-02S, August 2002. 

Kevin Stanley, Jonathan Wu, Suwas Nikumb, Mike Post and Isobel Davidson, u Microcell Project 
Update", October 2001. 

R. Blais, I. Davidson, G. Salloum and O. Savadogo, "Review ofARGO-TECH Productions inc.'s 
Lithium Polymer Battery (LPB) Technology", Commercially Confidential Report to Board of 
Directors of ARGO-TECH Productions Inc., March 20. 2000. 

S. Argue and I. Davidson, "Report on Particle Size Analysis of LiCo0 2 Samples" Technical Report 
to Electrofuel Manufacturing Ltd., Toronto, May 1999. 

S. Argue. I. Davidson, Y. Grincourt, I. Kargina, R. McMillan, G. Pleizier, H. Slegr, C. Storey, G. 
Torlone, P. Whitfield, Progress Report to Samsung Display Devices and Energy Ventures Inc., 
"Progress in Lithium Ion Celt Battery Materials Research" , PET - 1452-99S, April 1999. 

I. Davidson, "Confidential Disclosure of Intellectual Property in the Subject Area of Lithium Ion 
Ceil Battery Technology to Pacific Lithium Limited, April 1 999. 

Y. C. Yoo, G. Torlone, Y. S. Son, H. Slegr, D. Y. Seung, G. Pleizier, J. Y. Oh, R. McMillan, B. 
Luan, I. Kargina and I. Davidson, Progress Report to Samsung Display Devices and Energy 
Ventures Inc., "Lithium Ion Ceil Battery Materials Research" NRC No. PET-1430-98S, May, 1998. 

D. Y. Seung. Y. C. Yoo, G. Torlone, Y. S. Son, H. Slegr, I. Davidson, C. Storey, G. Pleizier, 
J. Y. Oh, R. McMillan, B. Luan, I. Kargina, J. Worsfold, Progress Report to Samsung Display 



PAGE 35/62 * RCVD AT 3/14/2008 4:42:42 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/32 * DNIS:2738300 * CSID:613 952 6082 * DURATION (mm-ss): 18-08 



03/14/2008 PRI 15:53 FAX 613 952 6082 NRC-IPSO 



0036/062 



Devices and Energy Ventures Inc., "Lithium Ion Cell Battery Materials Research", NRC No. PET - 
1441-98S, December 1998. 

Y. C. Yoo, G. Torlone, Y. S. Son, H. Slegr, D. Y. Seung, G. Pleizier, J. Y. Oh, R. McMillan, B. 
Luan, I. Karglna and I. Davidson, Progress Report to Samsung Company and to Energy Ventures 
Inc., "Lithium Ion Cell Battery Materials Research" NRC No. PET-1430-98S, May, 1998. 

L Davidson, I. Karfna, B. Luan, R. McMillan, J. Murray, J. Y. Oh, D. Y. Seung. H. Slegr, Y. S. Son, 
Y. C. Yoo and W. Wang, Progress Report to Samsung Company, " Lithium Ion Cell Materials 
Research", NRC No. PET-1 41 5-97S, November, 1997. 

I. Davidson, I. Kargina, R. McMillan, J. Murray, H. Slegr and W. Wang, Progress Report to 
Department of National Defence, "Next Generation Lithium Ion Cell Development, NRC No. 
PET-1 392-97S, April, 1997. 
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